The paper studies the relatively inertial delays that represent one of the most important concepts in the modeling of the asynchronous circuits.
Introduction
The delays are the mathematical models of the delay circuits. Delay theory is the mathematical theory that considers the fundamental circuit in digital electronics be the delay circuit and modeling is made by using delays and Boolean functions. The most detailed level of modeling is considered, starting from the delays that occur in gates and wires.
Relative inertia is the property of the states of having their speed of variation limited by the persistency of the input and the relatively inertial delays are these delays the states of which are relatively inertial. Even if the concept has close connections with the published literature, it has a severe shortcoming: the serial connection of two relatively inertial delays is not always a relatively inertial delay.
Some major properties of these delays are presented as well as the relation with absolute inertia and with zenoness.
Preliminaries Definition 2.1
The binary Boole algebra is the set } 1 , 0 { = B endowed with the discrete topology, with the order 1 0 ≤ and with the usual laws ⊕ ∪ ⋅ , , , .
Definition 2.2
The order and the laws of induce an order and laws having the same notations in the set of the functions. 
for which an unbounded sequence B R → : x ... 
is called state.
Definition 2.9
A delay is a system satisfying the next property
3.
Relative inertia Definition 3.1 We consider the next inequalities:
The system that is defined by ) ( : 
Order
Definition 4. 1 The order ⊂ of the systems is ) ( : and for any with we have .
Duality
Definition 5. 1 The dual system of the system is defined like this
Proof Let an arbitrary input for which we can write
The system is a delay iff the dual system is a delay. f
Theorem 5.4 Let be a delay. Then
, and the result from Theorem 5.2.
Serial connection
Definition 6. 1 The serial connection of the systems is defined like this:
Remark 6. 2 The serial connection of the relative inertia properties is not a relative inertia property in general and the serial connection of the relatively inertial delays is not necessarily a relatively inertial delay. We give the example of the next delays 
We take , in other words
can switch from to 1 exactly
The presumption that brings the conclusion that 0
The proof that The two delays are relatively inertial because
For reasons of symmetry, by supposing against all reason that their serial connection would be relatively inertial, it would satisfy
for which the first delay gives and the second delay shows us that . We have
can be empty or non-empty in principle. From (2) we obtain
. This represents a contradiction with (4) that becomes ) ( ) ( (2) 
and let be an arbitrary input s.t.
We fix an arbitrary . From (6) and (7) we draw the conclusion that 
i.e. is a delay. f g o
7.
Intersection
and f g is by definition the next system:
Proof We observe that is described by the 
and that is a delay shows from Theorem 4.3 that is a delay. 4 We suppose that the relatively inertial delays , satisfy
Then is a relatively inertial delay.
Proof
is a delay from Theorem 7.3. We have
is a relatively inertial delay.
is a delay because it is a subsystem of and we take into account Theorem 4.3. The statement is obvious.
Union
Definition 8. 1 The union of the systems is defined in the next way:
Remark 8. 2 The union of the relative inertia properties is not a relative inertia property in general and similarly the union of the relatively inertial delays is not a relatively inertial delay in general. We give the example of the union of the next relative inertia properties
that is given by
and it is not a relative inertia property. By presuming against all reason that it is a relative inertia property, for reasons of symmetry we must have
The conclusion is the next one:
contradiction from which we get that the inequalities (8) are false. 
9.
Non-anticipation Definition 9. 1 We denote by the restriction of
the relative inertia property is non-anticipatory.
Proof The property is true because in the inequalities
Time invariance
Definition 10. 1 We denote by the translation with :
. The system is time invariant if 
